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CHAPTER I 
INTRODUCTION 
I. THE PROBLEM 
Statement  o f  t h e  problem. It was t h e  purpose of t h i s  
--
s t u d y  t o  de te rmine  whether t h e  Army ~ ~ s e n ~  might be as 
2 e f f e c t i v e  as t h e  Iowa Weight T ra in ing  Program i n  i n c r e a s i n g  
t h e  jumping h e i g h t  f o r  b a s k e t b a l l  p l a y e r s .  
J u s t i f i c a t i o n  -- of  t h e  problem. I n  t h e  p r e s e n t  day 
t e a c h i n g  of b a s k e t b a l l ,  more and more new t echn iques  are 
being employed. One o f  t h e s e  t echn iques  i s  t h e  b u i l d i n g  of  
b e t t e r  rebounders  by t h e  use  o f  weights.  T e s t s  have been 
made on weight l i f t i n g  f o r  improving t h e  jumping he igh t  by 
Edward K .  capen3 and Edward ~ h u i . 4  It can be s a i d  t h a t  some 
t y p e  o f  e x e r c i s e  t o  b u i l d  t h e  muscles of  t h e  body used i n  
'united S t a t e s  Department of  t h e  Army, P h y s i c a l  
Government P r i n t i n g  
 rank O f  Connor and Frank S i l l s ,  "Heavy Res i s tance  
E x e r c i s e s  f o r  Baske tba l l  P layers , "  A t h l e t i c  Jou rna l ,  XXXVI 
( J u n e ,  1956) ,  6-7. 
3 ~ d v a r d  K. Capen, "The E f f e c t  of Sys temat ic  Weight 
T r a i n i n g  on Power, S t r e n g t h  and Endurance," - The Research 
Q u a r t e r l y ,  X X I  (March, 19501, 83-93. 
4 ~ d u a r d  Chui, "The E f f e c t  of  Sys temat ic  Weight Tra in-  
i n g  on A t h l e t i c  Power," - The Research Quar t e r ly ,  XXI (October ,  
1 9 5 0 ) ,  188-94. 
2 
b a s k e t b a l l  i s  b e t t e r  t h a n  no e x e r c i s e  a t  a l l .  The a fo re -  
mentioned men t e s t e d  weight l i f t i n g  w i t h  one group and 
d i f f e r e n t  p h y s i c a l  educa t ion  a c t i v i t i e s  w i t h  t h e  second 
group.  
Weight l i f t i n g  i s  both expensive and t ime  consuming. 
I t  would be f e a s i b l e  t o  have a program t h a t  t a k e s  l e s s  money 
and t ime .  It a l s o  appears  t h a t  it would be much b e t t e r  t o  
deve lop  t h e  e n t i r e  body o f  t h e  p l a y e r s  t h a n  t o  develop on ly  
c e r t a i n  s p e c i a l  groups o f  muscles f o r  t h e  purpose of  baske t -  
b a l l .  
It can be seen  by the t e s t i n g  procedure  t h a t  any 
number of  men could be exe rc i sed  wi th  t h e  Army ~ o z e n l  i n  t h e  
same pe r iod  of t ime  t h a t  it t a k e s  one man t o  do t h e  Iowa 
Weight Program. 2 
11. TERMINOLOGY 
The fo l lowing  terms a r e  p e c u l i a r  t o  t h i s  s tudy.  
The Army Dozen. The Army Dozen i s  a group o f  twelve 
-
e x e r c i s e s  w i th  t h e  purpose of developing t h e  e n t i r e  body. 
They a r e  a s  fo l l ows :  High Jumper, Bend and Reach, Squat 
T h r u s t ,  Rowing Exe rc i se ,  Squat Bender, Four-Count Pushups, 
S i d e  Bender, Body T w i s t ,  Squat Jumper, Trunk Twis te r ,  
'~rrn~, - l o c .  - c i t .  2 ~ 1 ~ o n n o r  and S i l l s ,  - -  loc. c i t  . 
S t a t i o n a r y  Run, and Eight-Count ~ u s h u ~ s . '  (See Appendix C. 
The Iowa Weight L i f t i n g  Program. The Iowa Weight --
L i f t i n g  Program i s  a group of seven exerc i ses  with t h e  
purpose of developing a s p e c i a l  few muscles. These exer- 
c i s e s  a r e  as follows: Finger and Wrist Curls ,  Forearm 
Cur l s ,  Sideward Raise,  Overhead Extension, Forward Raise,  
Heel Raise,  and Walking squat  .2 (See Appendix D. ) 
Jumpinq he ight .  The jumping he ight  is  t h e  height  a  
p l a y e r  can reach  wi th  h i s  hand by t a k i n g  one s t e p  and jump- 
i n g  as high a s  he can. 
Week of exe rc i se .  A week o f  exe rc i se  i s  defined as a  
-- 
per iod  of t h r e e  days,  Monday, Wednesday, and Friday, on which 
t h e  two groups were given t h e  exerc ises .  
I n i t i a l  jumps. I n i t i a l  jumps, a  s e r i e s  of twenty 
jumps, t e n  with t h e  r i g h t  hand and t e n  with t h e  l e f t ,  were 
t aken  p r i o r  t o  t h e  exerc ise  period of s i x  weeks. 
F i r s t  jumps. F i r s t  jumps, a s e r i e s  of  twenty jumps, 
followed the  f i r s t  week of exe rc i ses  and were taken on t h e  
l a s t  day of e x e r c i s e  f o r  t h e  week. 
Second jumps. Second jumps, a s e r i e s  of  twenty 
 onnor nor and S i l l s ,  &. G. 
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jumps, fol lowed t h e  second week of e x e r c i s e  and were t aken  
on t h e  l a s t  day of t h e  e x e r c i s e  week. 
Thi rd  jumps. Third  jumps, a s e r i e s  of  twenty jumps, 
fo l lowed t h e  t h i r d  week of  e x e r c i s e  and were taken  on t h e  
l a s t  day of  t h e  e x e r c i s e  week. 
Four th  jumps. Fourth  jumps, a s e r i e s  of twenty 
jumps, fol lowed t h e  f o u r t h  week o f  e x e r c i s e  and were t aken  
on t h e  las t  day of t h e  e x e r c i s e  week. 
F i f t h  Jumps. F i f t h  jumps, a s e r i e s  of  twenty jumps, 
fo l lowed t h e  f i f t h  week of  e x e r c i s e  and were taken  on t h e  
l a s t  day of  t h e  e x e r c i s e  week. 
S i x t h  jumps. Sixth jumps, a s e r f  e s  o f  twenty jumps, 
fo l lowed t h e  s i x t h  week of e x e r c i s e  and were taken  on t h e  
l a s t  day of t h e  e x e r c i s e  week. 
111. PROCEDURE 
A system had t o  be e s t a b l i s h e d  so as t o  put  both 
groups  on an e q u a l  b a s i s  f o r  t h e  t e s t i n g  purposes.  A s  t h e  
two groups o f  e x e r c i s e s  were of d i f f e r e n t  n a t u r e ,  it was 
determined t h a t  a t ime  b a s i s  would be b e s t .  I n  e s t a b l i s h i n g  
t h e  t ime ,  t h e  seven Iowa Weight program1 e x e r c i s e s  were 
used .  
Two men were used t o  start t h i s  p r e - t e s t i n g  s t a g e .  
One man was t e s t e d  f i rs t  t o  determine t h e  amount of  weight 
h e  cou ld  handle  f o r  each e x e r c i s e  i n  t h e  Iowa Weight Pro- 
gram' f o r  f i f t e e n  r e p e t i t i o n s .  He t h e n  was t imed,  moving at  
a normal pace,  t o  f i n d  t h e  l eng th  of  t ime  t h a t  it took him 
t o  f i n i s h  a l l  e x e r c i s e s .  A s e r i e s  o f  f i v e  t e s t s  was admin- 
i s t e r e d ,  t a k i n g  t h e  average t ime o f  each exe rc i se .  
The second man was t e s t e d  on t h e  number of  r e p e t i t i o n s  
f o r  each  e x e r c i s e  o f  t h e  Army ~ o z e n ~  t h a t  would correspond 
t o  t h e  Iowa Weight pratgram3 on t h e  t ime  b a s i s .  It was found 
t h a t  seven r e p e t i t i o n s  of  each e x e r c i s e  of t h e  Army ~ o z e n k  
were o f  e q u a l  t ime .  A s e r i e s  of f i v e  t e s t s  was adminis tered 
t o  s u b s t a n t i a t e  t h e  t ime  element f o r  t h e  two men. 
Following t h e  admin i s t e r ing  of t h e  two i n i t i a l  t e s t s ,  
e i g h t  men who had t h e  t ime  t o  work on t h i s  t e s t  were chosen. 
Two men each from t h e  n i n t h  grade  through t h e  t w e l f t h  were 
u sed ,  t r y i n g  t o  g e t  a  c r o s s  s e c t i o n  of  t h e  b a s k e t b a l l  squad. 
One man from each grade  was placed i n  each o f  t h e  two 
e x e r c i s e  groups.  
After each man was t e s t e d  f o r  t h e  amount of weight he 
- 
l 1 b i d .  - ' ~ rmy ,  - -  l oc .  c i t .  
3 0 ' ~ o n n o r  and S i l l s ,  - loc . &. L ~ r m y ,  - l o c . &. 
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c o u l d  handle  on t h e  Iowa Weight program1 and t h e  men on t h e  
e x e r c i s e s  were o r i e n t a t e d  t o  t h e  Army ~ o s e n , ~  t h e  t e s t s  were 
r u n  f o r  a f ive-day pe r iod  t o  s u b s t a n t i a t e  t h e  t ime  element. 
The t i m e  f o r  each man was taken  on a l l  f i v e  days.  The 
ave rage  t i m e  f o r  each group was i n  agreement w i th  t h e  
p r e v i o u s  two-man t e s t .  
Two schoo l s  were used i n  t h e  t e s t ,  Urbandale and 
Altoona.  A t  bo th  s choo l s  each c l a s s  was a lphabe t ized .  The 
first man o f  t h e  t w e l f t h  grade was p u t  on weights ,  t h e  
second man on e x e r c i s e s ,  and a l t e r n a t i n g  through each squad 
u n t i l  every  man was p laced  e i t h e r  on weights  o r  e x e r c i s e s .  
A f t e r  d i v i d i n g  t h e  men i n t o  t h e  two groups,  t h e  men 
t h a t  were on weights  were t e s t e d  t o  determine how much 
weight  t h e y  could l i f t  wi th  e f f o r t  f o r  twelve r e p e t i t i o n s .  
I f  t h e y  could l i f t  t h e  weight f o r  f i f t e e n  r e p e t i t i o n s ,  t h e  
weight  was inc reased  u n t i l  it was an e f f o r t  t o  achieve t h e  
twe lve  r e p e t i t i o n s .  If t h e  weight was t o o  much, it w a s  
dec reased .  
Following t h e  o r i e n t a t i o n  of  t h e  weights  and t h e  
e x e r c i s e s ,  t h e  men were t e s t e d  t o  f i n d  how high they  could 
jump. Th i s  was achieved by t a k i n g  t h e  average he igh t  of  t e n  
jumps each hand f o r  each man. The i n i t i a l  jumps were t aken  
b e f o r e  t h e  e x e r c i s e  per iod  of s i x  weeks s t a r t e d .  
1 0 f ~ o n n o r  and Sills, - -  l o c .  c i t e  2 ~ r ~ y ,  - l o c . &. 
7 
The weight and e x e r c i s e  programs were conducted 
a c c o r d i n g  t o  t h e  Iowa Weight i n  r e ,  t h r e e  t imes  a 
week f o r  a six-week period.  Each man was t e s t e d  a t  t h e  end 
o f  each week pe r iod  by t a k i n g  t h e  average of t e n  jumps p e r  
hand. The average of t h e  twenty jumps was then  t a b u l a t e d  
f o r  each man. 
IV. LIMITATIONS 
The Iowa Weight program2 as s e t  up i s  t o  be admin- 
i s t e r e d  s i x  weeks p r i o r  t o  t h e  a c t u a l  s t a r t i n g  o f  t h e  basket-  
b a l l  p r a c t i c e .  Due t o  t h e  f a c t  t h a t  some of t h e  men t h a t  
p a r t i c i p a t e d  i n  b a s k e t b a l l  a l s o  p a r t i c i p a t e d  i n  f o o t b a l l ,  it 
was imposs ib le  t o  start t h i s  t e s t  a t  t h e  t ime s p e c i f i e d  by 
t h e  Iowa Program. The t e s t  was s t a r t e d  a t  both Urbandale and 
Altoona t h e  f i r s t  week of b a s k e t b a l l  p r a c t i c e .  
Another f a c t o r  l i m i t i n g  t h i s  t e s t  was space. The 
f a c i l i t i e s  a t  Urbandale and Altoona a r e  very l i m i t e d  and 
crowded. The t e s t  was adminis tered t o  b a s k e t b a l l  p l a y e r s  a s  
t h e  p h y s i c a l  educa t ion  c l a s s e s  were n o t  scheduled t o  meet 
enough t imes  a week. 
' 0 ' ~ o n n o r  and S i l l s ,  - -  l oc .  c i t .  
CHAPTER I1 
REVIEW OF LITERATURE 
When man competes a g a i n s t  man, t h e  s t r o n g e r  i n d i -  
v i d u a l  pos ses se s  an  advantage. McCloy and Young have 
r e p o r t e d  t h a t  men who sco re  high i n  s t r e n g t h  a l s o  s co re  h igh  
i n  g e n e r a l  a t h l e t i c  a b i l i t y O 1  Hence, one o f  t h e  g o a l s  i n  
a t h l e t i c s  i s  t o  i n c r e a s e  t h e  s t r e n g t h  o f  t h e  p a r t i c i p a n t s .  
Morehouse and Rasch s t a t e d  t h a t  s t r e n g t h  may be 
d e f i n e d  a s  t h e  a b i l i t y  o f  a muscle t o  e x e r t  f o r c e  a g a i n s t  a 
r e s i s t a n c e .  The a b i l i t y  t o  e x e r t  s t r e n g t h  depends on t h e  
a c t i o n s  and i n t e r a c t i o n s  o f  such f a c t o r s  as :  (1) t h e  amount 
o f  muscle t i s s u e ,  ( 2 )  body con f igu ra t ion ,  ( 3 )  muscle q u a l i t y ,  
( 4 )  muscle i n n e r v a t i o n ,  ( 5 )  environmental  s t i m u l i ,  ( 6 )  s k i l l ,  
( 7 )  e x t e r n a l  l e v e r a g e ,  ( 8 )  i n t e r n a l  l eve rage ,  ( 9 )  neuro- 
muscular  cond i t i on ing ,  (10 )  n u t r i t i v e  s t a t e  o f  t h e  muscle 
f i b e r s ,  (11) t e n s i o n  of  t h e  muscle, and ( 1 2 )  age. 2  
Out o f  t h e  foregoing  f a c t o r s  i n f l u e n c i n g  s t r e n g t h ,  
t h e  a t h l e t e  may work t o  i n c r e a s e  t h e  amount o f  h i s  muscle 
k h a r l e s  H.  McCloy end Norma D .  Young, Tests and 
Measurements i n  Health - and Phys i ca l  Education E y o r k :  
Appleton c e n t u r y  C r o f t s ,  Inc . ,  1954) ,  p. 142. 
' ~ a u r e n c e  E. Norehouse and P h i l i p  J .  Rasch, Scien-  
~ - -  
t i f i c  -- Bas i s  of A t h l e t i c  T ra in in  ( P h i l a d e l p h i a :  W. 0. ~ a u n -  
-3- d e r s  Conipany, lmz.  10 -9 
t i s s u e ,  neuromuscular adapta t ions  and s k i l l .  l Information 
i s  l ack ing  on t h e  degree t o  which human s k e l e t a l  muscle can 
be made t o  grow, how much w i l l  be r e t a i n e d  a f t e r  cessa t ion  
o f  e x e r c i s e ,  t h e  b e s t  type  of exe rc i se  t o  promote muscle 
growth, o r  t h e  e f f e c t  of exerc ise  on growth i n  general .2 
It i s  genera l ly  agreed t h a t  s t r e n g t h  inc reases  when 
r e p e t i t i v e  exe rc i se  i s  performed aga ins t  heavy r e s i s t a n c e .  
Power i s  a  f a c t o r  t h a t  i s  s t a t i s t i c a l l y  dependent upon, and 
c o r r e l a t e d  with,  t h e  f a c t o r s  of s t r e n g t h  and v e l o c i t y  . 3  
Although i n  t h e o r e t i c a l  physics t h e r e  i s  no l i m i t a -  
t i o n  t o  e i t h e r  f o r c e  o r  ve loc i ty ,  i n  t h e  human body 
v e l o c i t y  i s  l i m i t e d  by t h e  r e s i s t a n c e  of muscular 
t i s s u e  and by t h e  f a c t  t h a t  t h e  speed of r e l a x a t i o n  o f  
muscles funct ioning  an tagon i s t i ca l ly  i s  l e s s  than  t h e  
speed of  con t rac t ion  of muscles funct ioning  agon i s t i -  
c a l l y .  Up t o  t h e  l i m i t  imposed by t h e s e  r e s t r a i n i n g  
f a c t o r s ,  i n c r e a s e s  in s t rength  r e s u l t  i n  inc reases  in 
v e l o c i t y .  Beyond t h i s  l i m i t ,  an inc rease  i n  s t r eng th  
r e s u l t s  i n  l i t t l e  o r  no increase  i n  veloci ty .4 
Nei ther  phys ica l  play nor most s p o r t s  a c t i v i t i e s  
adequately meet t h e  need f o r  r e se rve  s t r eng th ,  endurance, 
and f l e x i b i l i t y ,  and p r i o r  t o  World War I1 t r a i n e r s  of 
a t h l e t i c  teams were almost unanimously opposed t o  t h e  use of 
p rogress ive  r e s i s t a n c e  exerc ises  (weight t r a i n i n g ) .  5 The 
*J. N .  Tanner, "The E f f e c t s  of  Weight-Training on 
Physique," American Journal  of Phys ica l  Anthropology, X 
( December, ' 1 4 4 2 7 . 7  
3 ~ c ~ l o y  and Young, 9. @., p. 66. 
5 ~ o r e h o u s e  and Rasch, 9. G., p. 110. 
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f e a r  of t h e  t r a i n e r s  toward weight t r a i n i n g  was t h a t  it 
would make t h e  p a r t i c i p a n t s  nmuscle-bound~l and slow. 
Coaches have responded t o  weight t r a i n i n g  f o r  basket-  
b a l l  p l a y e r s  with va r i ed  views. The major objec t ion  t o  
heavy r e s i s t a n c e  e x e r c i s e s  f o r  baske tba l l  p layers  i s  t h a t  
inc reased  s t r e n g t h  may t i g h t e n  t h e  muscles used i n  shooting 
t h e  b a l l  and t h u s  t h e  p laye r s  may l o s e  t h e i r  scoring a b i l i t y .  
Another r e l a t e d  ob jec t ion  i s  t h a t  t h e  heavy r e s i s t a n c e  would 
cause "muscle-boundnessn i n  t h e  arm and shoulder g i r d l e .  2 
OVConnor and S i l l s  i n  administering t h e  Iowa Program d id  not  
r e p o r t  any ill e f f e c t s  upon t h e  baske tba l l  players .3  
OtConnor and S i l l s  encouraged coaches who use heavy 
r e s i s t a n c e  e x e r c i s e s  t o  incorporate  them i n t o  t h e i r  r egu la r ly  
scheduled workouts. The weight t r a i n i n g  should not be 
separa ted  from t h e  p r a c t i c e  of s p o r t s  s k i l l s . 4  However, 
Morehouse and Rasch s t a t e  t h a t  o r d i n a r i l y  a weight program 
i s  not attempted during t h e  time t h a t  an a t h l e t e  i s  in 
a c t i v e  t r a i n i n g  f o r  a spor t .  They f u r t h e r  s t a t e  t h a t  t h e  
energy output  demanded by the  two t r a i n i n g  programs i s  
1~ shor tening  of t h e  muscles o r  a muscle of t h e  body 
due t o  overworking. 
2 ~ .  L. Wickstrorn, tlPost-Season Weight Training f o r  
Baske tba l l   player^,^^ Ath le t i c  Journal ,  X X X I X  ( ~ p r i l ,  1 9 5 9 ) ,  
3 0 f ~ o n n o r  and S i l l s ,  %. &. 
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u s u a l l y  t o o  h igh  t o  be sus t a ined  and t h e  a t h l e t e  w i l l  become 
f a t i g u e d  and w i l l  l o s e  weight and s t r e n g t h  i n s t e a d  of 
g a i n i n g  them.' The t h e o r y  i s  advanced by Ewing t h a t ,  whi le  
i n t e n s i v e  work w i t h  weights  should probably be l i m i t e d  t o  
t h e  of f - season ,  some a t h l e t e s  seem t o  r e t a i n  t h e i r  s t r e n g t h  
b e t t e r  if t h e y  con t inue  a moderate workout o r  two each week 
th roughou t  t h e  season.2 
Dukelow, fo l lowing  review o f  medical  l i t e r a t u r e  
r e l a t i n g  t o  t h i s  s u b j e c t ,  had t h i s  t o  say: 
Genera l ly ,  t h e s e  d i s c u s s  c o n t r o l l e d  observa- 
t i o n s  and r e s e a r c h  s t u d i e s  which show t h a t  a t  t h e  t ime 
e x e r c i s e  i s  performed it i n c r e a s e s  muscle volume, . . . 
and volume of  r e s p i r a t i o n .  They t e l l  about t h e  e f f e c t  
on t h e  nervous system, d i g e s t i v e  system, t h e  exc re to ry  
system, t h e  c i r c u l a t o r y  system, t h e  musculoske le ta l  
sys tem,  and n e a r l y  every th ing  e l s e  i n  t h e  body. 
However, t h e s e  i n v e s t i g a t o r s  r a r e l y  say whether t h e  
observed phenomena a r e  b e n e f i c i a l ,  harmful, o r  o f  no 
consequence .3 
While such s t u d i e s  may be quest ioned and t h e i r  
l i m i t a t i o n s  po in ted  o u t ,  t h e  f a c t  remains t h a t  t h e  ca se  f o r  
e x e r c i s e  must be based on sounder grounds than  t h e  p o t e n t i a l  
v a l u e  o f  temporary p h y s i o l o g i c a l  adjustments  o r  i t s  t r a i n i n g  
~ M C C ~ O ~  and Young, s. c&., p. 117. 
2 ~ e o r g e  W. Ewing, "Exercise by t h e  Pound," A t h l e t i c  
J o u r n a l ,  X X X I X  (September, 1958) ,  87. 
- 
3 ~ .  A s  Dukelow, " A  Doctor Looks a t  Exerc i se  and 
F i t n e s s ,  t1 J o u r n a l  of Heal th ,  Phys i ca l  Education @ Recrea- 
t i o n ,  X X V I I I  ( ~ e ~ t z b e r ,  1957). 24. 
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e f f e c t s  f o r  b e t t e r  phys ica l  performance. 1 
With a l l  t h e  t e s t s  t h a t  have been s tudied  t o  substan- 
t i a t e  t h e  poin t  t h a t  a  weight t r a i n i n g  program i s  b e n e f i c i a l  
r a t h e r  t h a n  de t r imen ta l  i n  increas ing  t h e  s t r eng th  of 
a t h l e t e s  i n  a  given s p o r t ,  t h e r e  a r e  some people who have 
n o t  completely accepted t h i s  idea.  Hence, t h e  w r i t e r  has  
undertaken another  approach t o  s t rengthening t h e  body f o r  
a t h l e t i c s  which could be ca r r i ed  over t o  everyday l i f e  
e a s i e r  than  a  weight program. 
l ~ r e d  V .  Hew and Allan J. Ryan, "The Contr ibut ions of 
P h y s i c a l  Ac t iv i ty  t o  Physical  Health," - The Research Quar- 
t e r l y  of the American Association - f o r  Health, Physical  
Education - and Recreat ion,  XXXI (Lay, 1-263. 
CHAPTER 111 
REPORT OF THE STUDY 
I n  t h i s  c h a p t e r  t h e  i n v e s t i g a t o r  p r e s e n t s  d a t a  con- 
c e r n i n g  t h e  mean jumps of each i n d i v i d u a l  man i n  both t h e  
weight  program and e x e r c i s e  program and, a l s o ,  t h e  mean 
jumps o f  bo th  groups.  
The Altoona and Urbandale High Schools t  b a s k e t b a l l  
squads  were t h e  source  f o r  t h e  d a t a  ob ta ined  i n  t h i s  study.  
The g r a d e s  used from each school  inc luded  n ine ,  t e n ,  e leven,  
and twe lve .  There were f i f ty -one  boys t h a t  s t a r t e d  t h e  
t e s t s .  Twenty-six boys were on weights  and twenty- f ive  on 
e x e r c i s e s .  Two boys on weights  dropped b a s k e t b a l l  and one 
on e x e r c i s e s  was s i c k  before  t h e  t e s t s  were completed. This  
left twenty-four  boys i n  each group. 
Following t h e  o r i e n t a t i o n  of both groups,  as s t a t e d  
in Chapter  I, both groups were given t h e  i n i t i a l  t e s t  jumps 
t o  de te rmine  t h e  mean he igh t  t o  be compared t o  t h e  mean 
h e i g h t  a t  t h e  end of t h e  six-week t e s t i n g  pe r iod .  
A c h a r t  was placed on t h e  wal l  wi th  i nches  and h a l f -  
i n c h e s  marked. Two men who had r ece ived  i n s t r u c t i o n  and 
p r a c t i c e  on r e a d i n g  t h e  c h a r t  were placed on s t e p l a d d e r s  on 
e i t h e r  s i d e  of t h e  c h a r t .  They both read  t h e  jump and 
r eco rded  t h e  he igh t  t h a t  was a t t a i n e d  by each jump. 
A week of e x e r c i s i n g  was a th ree-day  p e r i o d ,  Monday 
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Wednesday, and Friday. On Friday each man would t a k e  h i s  
s e r i e s  of twenty jumps, t e n  each hand. 
Table I, which was arranged i n  numerical order  
according  t o  t h e  mean increase ,  shows t h e  mean f o r  t h e  
i n i t i a l  jump, t h e  sixth jump, and t h e  inc rease  f o r  each 
man of  both t h e  exe rc i se  and weight groups. 
TABLE I 
P/IEANS OF THE INDIVIDUALS INITIAL JUMPS, SIXTH JUMPS, 
AND INCREASE OF THE EXERCISE AND WEIGHT GROUPS 
EXERCISE GROUP WEIGHT GROUP 
Number Number 
o f  I n i t i a l  S i x t h  of  I n i t i a l  S ix th  
Jumper Jump Jump Increase Jumper Jump Jump Increase 
1 104.E?6 110.45 5.59 1 98.74 102.49 3.75 
2 111.89 116.93 5.04 2 109.53 112.85 3.22 
3 108.13 112.22 4.09 3 106.62 109.e1 3.19 
4 114.04 117.98 3.94 4 106.65 109.69 3.04 
5 117.69 121.48 3.79 5 108.46 111.46 3.00 
6 106.00 109.7s 3.78 6 106.76 109.75 2.99 
7 1 ~ 8 . 2 0  111.80 3.60 7 112.96 115.92 2.96 
8 109.86 113.34 3.48 8 107.39 110.35 2.96 
9 105.06 107.80 2.74 9 104.58 107.53 2.95 
10 109.76 112.43 2.67 10 107.03 109.94 2.91 
11 113.49 116.14 2.65 11 109.65 112.25 2.60 
1 2  106.48 109.01 2.53 1 2  112.76 115.34 2.58 
13 110.43 112.95 2.52 13 102.18 104.74 2.56 
14 106.97 109.40 2.43 14  107.44 109.94 2.50 
1 5  105.85 108.23 2.38 1 5  108.40 110.$6 2.46 
16 109.45 111.76 2.31 16 103.56 106.02 2.46 
17 111.20 113.40 2.20 17 108.12 110.A5 2.33 
18  1G5.31 107.48 2.17 18 108.02 109.96 1.94 
19 106.37 108.48 2.11 19 107.87 109.63 1.76 
20 118.73 120.80 2.07 20 1C3.35 105.05 1.70 
2 1  108.04 110.08 2.04 2 1  118.70 120.38 1.68 
22 107.18 108.96 1.78 22 107.48 109.01 1.53 
2) 109.19 110.74 1.55 23 108.60 109.99 1.39 
24 106.96 108.16 1.18 24 103.43 104.49 1.06 
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The range of t h e  mean on t h e  i n i t i a l  jumps f o r  t h e  
exe rc i se ,g roup  i s  from 104.86 inches  t o  118.73 inches .  The 
range on t h e  s i x t h  jumps i s  from 107.48 inches  t o  121.46 
i n c h e s ,  and on t h e  i n c r e a s e  i s  from 1.18 inches t o  5.59 
i n c h e s .  The r e l i a b i l i t y  o f  t h e  d i f f e r e n c e  of t h e  i n i t i a l  
and s i x t h  jumps was 1.09. 
The range  of t h e  mean on t h e  i n i t i a l  jumps, t h e  s i x t h  
jumps, and t h e  i n c r e a s e  f o r  t h e  weight group i s  a s  fol lows:  
i n i t i a l  jump i s  98.74 inches  t o  118.70 inches ,  s i x t h  jump i s  
102.49 i n c h e s  t o  120.38 inches ,  and t h e  i n c r e a s e  i s  1.06 
i n c h e s  t o  3.76 inches .  The r e l i a b i l i t y  of t h e  d i f f e r e n c e  of  
t h e  i n i t i a l  and s i x t h  jumps was 1.08. 
A c o r r e l a t i o n  was run on four men, bu t  it was deemed 
n o t  e s s e n t i a l  t o  t h e  s tudy.  
The s c o r e s  o f  each man's jumps from which Table I has  
been recorded  a r e  l o c a t e d  i n  Appendix A. 
It i s  i n t e r e s t i n g  t o  n o t e  from Table I t h e  e x e r c i s e  
g roup  had s i x  men t h a t  improved more than  t h e  t o p  man of t h e  
weight  group. Equal  i n t e r e s t  should a l s o  be g iven  t o  t h e  
men a t  t h e  bottom o f  each group. A t  t h e  bottom t h e r e  a r e  
seven men i n  t h e  weight group t h a t  improved l e s s  than two 
i n c h e s  and on ly  t h r e e  i n  t h e  e x e r c i s e  group. 
Table II shows t h e  mean s c o r e s  o f  t h e  i n i t i a l  and 
s i x t h  jumps and t h e  i n c r e a s e  of both t h e  weight and e x e r c i s e  
g roups  a s  a whole. The e x e r c i s e  group improved 2.74 inches  
and t h e  weight group improved 2.58 inches.  
TABLE I1 
~ A N S  OF THE I N I T I A L  JUMPS, SIXTH JUMPS 
AND INCREASE OF THE EXERCISE AND 
WEIGHT GROUPS AS A WHOLE; 
EXERCISE GROUP WEIGHT GROUP 
I n i t i a l  S i x t h  I n i t i a l  S i x t h  
Jumps Jumps I n c r e a s e  Jumps Jumps I n c r e a s e  
A s  i s  i n d i c a t e d  by both t a b l e s ,  t h e  e x e r c i s e  group 
h a s  a t t a i n e d  t h e  same purpose a s  t h e  weight program. 
CHAPTER IV 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIOKS 
The Purpose of t h i s  study was t o  determine whether 
t h e  e x e r c i s e  group could achieve t h e  same g o a l  as t h e  weight 
l i f t i n g  group in r ega rd  t o  improving t h e  jumping he ight  of 
b a s k e t b a l l  p l a y e r s ,  
The procedures  followed i n  t h i s  s tudy were (1) t o  
r ev iew t h e  l i t e r a t u r e  i n  t h e  a rea ,  ( 2 )  t o  i n v e s t i g a t e  t h e  
d a t a  ob ta ined  from t h e  t e s t i n g  programs, and ( 3 )  t o  summa- 
r i z e  t h e  m a t e r i a l  and g ive  conclusions  and recommendations, 
The d a t a  secured by means of  t h e  t e s t i n g  programs w a s  
o rgan ized  and presen ted  i n  Chapter 111. The r e s u l t s  i n d i -  
c a t e d  t h a t  t h e  e x e r c i s e  program achieved t h e  goa l  t h a t  w a s  
sought  a s  i s  i n d i c a t e d  by t h e  mean i nc rease .  The mean 
i n c r e a s e  o f  t h e  e x e r c i s e  group was 2.74 inches  wi th  t h e  
r e l i a b i l i t y  of t h e  d i f f e r e n c e  of  t h e  i n i t i a l  mean and t h e  
s i x t h  mean being 1.09. The mean inc rease  of t h e  weight 
group was 2.58 inches  with  t h e  r e l i a b i l i t y  of  t h e  d i f f e r e n c e  
o f  t h e  i n i t i a l  mean and t h e  s i x t h  mean being 1.08. 
11. CONCLUSIONS AND RECOMMENDATIOhS 
On t h e  b a s i s  o f  t h e  informat ion obtained i n  t h i s  
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s t u d y ,  t h e  fo l lowing  conc lus ions  a r e  presented:  
1. The e x e r c i s e  group surpassed t h e  weight group on t h e  
average i n  i n c r e a s i n g  t h e  jumping he igh t .  However, 
t h e  d i f f e r e n c e  i n  i n c r e a s e  i s  n o t  a s  important  as 
i s  t h e  f a c t  t h a t  t h e  e x e r c i s e  group obtained t h e  
g o a l  as desc r ibed  i n  t h e  s ta tement  o f  t h e  problem. 
2. The g r e a t e s t  i n c r e a s e  by an i n d i v i d u a l  o f  e i t h e r  
group was obta ined  by t h e  e x e r c i s e  group wi th  seven 
men be ing  above t h e  t o p  weight man. 
3 .  The amount o f  t ime  consumed i n  performing t h e  exer-  
c i s e s  by t h e  e x e r c i s e  group was much l e s s  t han  t h e  
weight group. The t ime consumed i n  performing t h e  
a c t u a l  e x e r c i s e s  o f  both groups was f i v e  minutes. 
Much more t ime  was used by t h e  weight group whi le  
changing t h e  d i f f e r e n t  weight f o r  each exe rc i se .  
4. Money could be saved by t h e  use of e x e r c i s e s  and t h i s  
money could be u t i l i z e d  f o r  a  b e t t e r  a l l - round  
program. 
5. Many o f  t h e  p l a y e r s  on weights complained t h a t  t h e  
weights  tended t o  h inder  them i n  shoot ing  t h e  
b a s k e t b a l l  when t h e  e x e r c i s e s  were adminis tered 
p r i o r  t o  t h e  p r a c t i c e  per iod.  However, t h i s  
s e n s a t i o n  would pass  i n  t e n  t o  f i f t e e n  minutes 
a f t e r  t h e  e x e r c i s e  per iod.  
The r e s u l t s  o f  t h i s  s tudy cannot be considered conclu- 
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s i v e .  The i n v e s t i g a t o r  recommends t h a t  t h i s  study be used 
as a guide i n  making similar s t u d i e s  i n  f o o t b a l l ,  t r a c k ,  
w r e s t l i n g ,  and any o the r  a rea  i n  t h e  coaching f i e l d  where 
weights  a r e  used t o  improve t h e  production of an a t h l e t e .  
The i n v e s t i g a t o r  f u r t h e r  recommends t h a t  t h i s  study be used 
as  a guide i n  making similar s t u d i e s  e i t h e r  t o  s u b s t a n t i a t e  
o t h e r  previous t e s t s  o r  t o  c rea te  new t r e n d s  i n  t h e  coaching 
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APPENDIXES 
APPENDIX A 
INITIAL AND SIXTH JUMPS 
OF THE EXERCISE GROUP 
Number of Jumper - 1 Number of Jumper 2 
- 
J ump I n i t i a l  Sixth Jump I n i t i a l  S i x t h  
No. Jumps Jumps No . Jumps JUDS 
Number of Jumper 3 Number of  Jumper 4 
Jump I n i t i a l  S i x t h  Jump I n i t i a l  S i x t h  
KO. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
EXERCISE GROUP ( continued) 
Number of Jumper 5 Number of Jumper -6- 
JmP Initial S i x t h  Jump I n i t i a l  Sixth 
No. Jumps Jumps No. Jumps Jumps 
Kumber of Jumper 7 Number of Jumper -8- 
Jump Initial S i x t h  J ~ P  I n i t i a l  Sixth 
No. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
EXERCISE GROUP ( continued) 
Number of Jumper 9 
- Number of Jumper 10 
Jump Initial Sixth Jump Initial Sixth 
No. Jumps Jumps No. Jumps Jumps 
Number of Jumper 11 Number of Jwnper 12 
Jump I n i t i a l  S i x t h  Jump Initial Sixth 
No. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
EXERCISE GROUP ( continued ) 
Number of Jumper 13 Number of Jumper 14 
- 
J ~ P  I n i t i a l  S i x t h  Jump I n i t  i a l  Six th  
No. Jumps Jumps No. Jumps Jumps 
- - - 
Kumber of Jumper 1 5  Number o f  Jumper 16 
- 
Jump I n i t i a l  S i x t h  Jump I n i t i a l  S i x t h  
No. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
EXERCISE GROUP (continued) 
Number of Jumper 17 Number of Jumper 18 
Jump I n i t i a l  Sixth  Jump I n i t i a l  
No. Jumps Jumps No. Jumps Jumps Sixth 
R . L R L R L R L 
Number of Jumper 19 Number of Jumper - 20 
Jump Initial Sixth J ~ P  Initial Sixth 
No. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
EXERCISE GROUP ( continued) 
Number of Jumper 21 
- Number o f  Jumper 22 
Jump Initial S i x t h  Jump I n i t i a l  Sixth 
NO. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
Number o f  Jumper 23 Number o f  Jumper 24 
Jump Initial S i x t h  JWP Initial Sixth 
KO. Jumps Jwnps No. Jumps Jumps 
R L R L R L R L 
APPENDIX B 
INITIAL AND SIXTH JUMPS 
OF THE WEIGHT GROUP 
Xwnber of Jumper - 1 Number o f  Jumper 2 
- 
J m P  Initial Sixth Jump I n i t i a l  Sixth 
I4 0 .  Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
1 99.0 99.0 104.0 10200 1 110.0 110.0 114.0 112.0 
2 99.5 99.0 103.5 102.0 2 111.0108.0 113.0 112.5 
3 99.0 97.5 102.0 102.0 3 110.0 108.0 114.0 110.0 
4 99.5 98.5 103.0 103.0 4 111.0 109.0 115.0 111.0 
5 99.0 98.5 103 .O 102.0 5 110.0 109.0 115.0 113 .O 
6 99.0 99.0 103 .O 103 .O 6 110.0 108.0 113.5 112.0 
7 99.0 98.5 103.5 102.0 7 110.0 109.0 114.0 110.0 
8 99.0 98.5 102.0 101.5 8 110.0 109.0 113.0 110.0 
9 99.0 99.0 101.5102.0 9 110.0110.0 114.0112.0 
10 96.5 99.5 102.5 l03.0 10 110.0 108.0 114.0 111.0 
Bumber of Jumper 3 Number of Jumper 4 
Jump I n i t i a l  Sixth Jump I n i t i a l  Sixth 
No. Jumps Jumps No. Jumps Jumps 
R L R L 8 L R 1 
WEIGHT GROUP ( continued) 
Number of Jumper 5 Number of Jumper 6 
- 
- 
Jump Initial Sixth Jump I n i t i a l  S i x t h  
No. Jumps Jumps No. Jumps Jumps 
- - - 
Number of Jumper 7 Number of Jumper - 8 
- 
- 
J urn? Initial S i x t h  Jump I n i t i a l  S i x t h  
No. Jumps No. Jumps Jumps 
- 
Jumps 
R L R L 2 L F1 L 
WEIGHT GROUP (continued) 
Number o f  Jumper _9 Number of Jumper 10 
- 
Jump I n i t i a l  Sixth Jump I n i t i a l  
Jumps Sixth N O .  Jumps No. Jumps Jumps 
- 
R L R L R L R L 
1 104.0 104.0 109.0 107.5 1 107.0 105.0 111.0 109.0 
2 105.5 104.5 108.0 108.0 2 108.0 106.0 110.0 109.0 
3 105.0102.5 108.0107.5 3 108.0107.C 110.0111.0 
4 105.0 104.5 108.010605 4 1O$.O1O6.O I l l .01l0 .0  
5 105.0103.0 108.0106.5 5 107.5106.0 109.0110.0 
6 105.0 1G4.5 107.5 106.5 6 108.0107.0 110.0111.0 
7 l C 5 . 5  104.0 107.5 109.0 7 107.0 106.0 110.0 109.0 
8 106.0 103.5 107.0107.5 8 107.0107.0 110.0109.0 
9 106.0104.0 107.0108.0 9 107.5106.0 111.0109.0 
10 105.5 104.5 107.0 107.0 10 108.5 108.0 110.0109.0 
Kumber o f  Jumper 11 Kumber of Jumper 12 
- 
Jump I n i t i a l  Sixth Jump I n i t i a l  Sixth 
b: o Jumps  Jumps No. Jumps Junps 
a L R L R L R L 
WEIGHT GROUP (continued) 
Number of Jumper 13 Number of Jumper - 14 
Jump I n i t i a l  Sixth  Jump Initial Sixth 
No. Jumps Jumps Nor Jumps Jumps 
R L R L R L R L 
humber o f  Jumper 15 &umber o f  Jumper 16 
- 
Jump Initial Sixth Jump Initial Sixth 
No. Jumps Jumps No Jump s Jumps 
R L R L R L R L 
WEIGHT GROUP ( continued ) 
Number of Jumper 17 
jump Initial Sixth 
No. Jumps Jumps 
R L R L 
Number of Jumper 18 
- 
Jump 1nit i a ~  
No. J,.-- - Sixth uup s Jumps 
Number of Jumper 19 Number of Jumper 20 
- 
dump I n i t i a l  S i x t h  Jump I n i t i a l  S i x t h  
Lo. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
1 108.5 107.0 110.0 110.0 1 104.0 99.5 106.0 104.0 
2 108.5 107.5 110.0 110.0 2 104.0100.5 104.0103.0 
3 108.5 107.0 109.0 110.0 3 104.5 101.0 103.0104.0 
4 108.0 108.0 111.5  109.0 4 104.5 101.5 106.0 105.0 
5 107.0107.0 110.5 109.0 5 104.5 101.5 106.01Oj.O 
6 108.0 108.5 109.5 109.0 6 104.5 103.0 106.5 104.0 
7 109.0107.5 109.5 109.5 7 104.0 103.0 108.5 104.0 
8 108.0107.5 109.0109.5 8 104.5103.5 106.0103.5 
9 108.5 108.5 109.5 109.0 9 104.5 103.5 106.0 '04.5 
lo 108.0 107.0 110.0 109.0 10 104.5 102.5 106.0 104.0 
WEIGHT GROUP ( continued ) 
Number of Jumper 2 1  
- 
jump I n i t i a l  S ixth  
No. Jumps Jumps 
R L R L 
Number of Jumper - 22 
Jump I n i t i a l  
No. Six th  Jumps Jumps 
R L R L 
Number o f  Jumper  23 Number of Jumper 24 
Jump I n i t i a l  Sixth Jump I n i t i a l  S ixth  
10. Jumps Jumps No. Jumps Jumps 
R L R L R L R L 
APPENDIX C 
THE EXERCISES OF THE ARMY DOZEN 
Starting P o s i t i o n  
Two Three Four 
EXZRCISE ORE: HIGH JUMPER (Four-Count ~xercise) 
Starting P o s i t  ion i One 
% 
Three ": E our 
37 
ARMY DOZEN EXERCISES ( cont inued)  
Starting P o s i t i o n  
2=% Two Three b h e !  Four 
EXERCISE THREE: SQUAT THRUST (Four-Count Exercise) 
S t a r t i n g  P o s i t i o n  One 
Three Four 
- Two 
ARYY DOZEN EXERCISES 
starting Pos i tion I 
(continued ) 
One 
Two Three Four 
- - - - - - - - - 
M m C I S E  FIVE: SQUAT BEND33 (Four-Count Exercise) 
Startine Position One 
Three  Four Two 
starting Pas 
ARMY DOZE3 EXERCISES ( continued) 
Five Six Seven Eight 
E E Z C I 3 E  SEVXK: SIDE BENDER (Eight-Count Exercise) 
Starting Position 4 * O 4  
- Three Four Two 
ARMY DOZEN EXERCISES (cont inued)  
Starting Pos i t  i on  
;7 ., 
1 I\', 
; -; ; 
: '7' One 
Two Three Four 
E E R C I 3 E  NINE: SQUAT JUMPER ( Four-Count Exercise ) 
- Two Three Four 
EER" j~ TEH : TWISTER ( Four-Count ~xercise) 
Y 
Starting P o s i t i o n  One 
B 
Starting Position One 
- Two 
- . .  , L WO-Count Exercise) 
Two 
-h Three Four - Five 
\% r4 
m ~ s ~ j ~  T?ELBE: E I ^ J ~ T - c O ~ T  PUjHgP (E igh t -Count  ~ x e r c i s e )  
APPENDIX D 
THE EXERCISES OF THE IOWA WEIGHT P R O G R m  
One Two 
- - - ~ 
EXE3CISE ONE: FINGER AND WRIST CURLS 
Two 
One 
43 WEIGHT EXERCISES (continued) 
One Two 
EXERCISE THREE: SIDEWARD RAISE 
One Two 
E E R ;  IYE FOUR: OVli'Rf-IEAD EXTENSION ( PRESS ) 
44 WEIGHT EXERCISES ( continued) 
One Two Three 
EXERCISE FIVE: FORWARD RAISE 
One Two 
EXERC I j E  SIX: HEEL RAISE 
45 
WEIGHT EXERCISES (con t inued)  
One Two Three Four 
EXERCISE SEVEN : WALKING SQUAT 
